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A cylinder is connected to the cyhinder head by E}qc-
tron beam welding along a welding scam extending

(571 ABSTRACT

 from the cxterior of the cylinder to an annular slot. \
\\

The annular slot is provided in-that end facc of the
cylinder which is adjacent the cylinder head and hav-
ing its extension of depth extending in the longitudinal
direction .of the cylinder. |

7 Claims, 4 Drawing Figures
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CYLINDER HEAD WITH WELDED-ON CYLINDER

AND METHOD OF MAKING SAID WELDED UNIT

The present invention relates to 'a"cyli'nder head with

welded-on cylinder pipe for reciprocable cylinder pis-

ton engmes

With air cooled reciprocable piston internal combus-

tion engines, frequently leaks occur at the cylinder
surface between the cylinder head of aluminum and the
cylinder tube of grey cast iron. Particularly frequently
will this defect occur with internal combustion engines
equipped with turbulence or ante chambers because
the sealing surface is locally intensively heated by the
heat concentration within the region of the ante cham-
ber. German Offenlegungsschrift No. 1,908,411 de-
scribes a cylinder head having connected thereto a
cylinder pipe by friction welding (Reibschweissen).

‘According to this welding method, the connecting sur- -

faces must be planed and cannot carry out any center-
ing functions. Furthermore, this welding method is
applicably only to rotational symmetric bodies to that
as a rule it is not appllcable for air cooled cylmder pipes
- or tubes. |

It is furthermore known to interconnect elements of

different metallic materials by electron beam welding.
In view of the high heat concentration and the narrow
welding zone, only an immaterial distortion occurs so
that the structural elements can be finish machined
prior to the welding oPeratlon However, in view of the
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high temperature gradients in the workpiece, it cannot

be avoided that a hardening texture forms which has.
the tendency to form tears due to temperature change
stresses. |

It is, therefore, an object of the present invention to
take advantage of the electron beam welding also for
cylinder heads of the above mentioned type. This ob-
ject and other objects and advantages of the invention
will appear more clearly from the followmg 5pecrﬁca-

tion in connection with the accompanying drawings, in-

which:
FIG. 1 represents a dlagrammatlc Cross section

- through a cylinder-head construction accordmg to the

invention. -
FIGS. 2-4 show portions of cross sections of modl-

fied cylinder-head constructions according to the in-
vention.

~ The cylinder head accordmg to the present invention

with welded-on eylrnder tube for reciprocable internal
combustion engines is characterized primarily in that
the cylinder tube is connected to the cylinder head by
slectron .beam welding and that the welding seam ex-
tends from the outer circumference of the cylinder
tube or plpe to a slot which extends parallel to the

cylinder axis and also extends over the circumfernce of

the cylinder. -
" Employing electron beam welding makes it possible
to finish machine the cylinder tube and the cylinder
head prior to welding these parts together. Both parts
may have customary centering means by which they
can easily be fitted into each other prior to the welding

operation. The slot the extension of depth of which 1s In

the longitudinal direction of the cylinder tube, e.g.,
parallel to the cylinder axis will within the region of the
welding seam bring about that that portion of the cylin-
der tube which faces the combustion chamber will not

be affected as to its texture or grain by the welding

seam and will be completely free from distortion. Heat
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stresses. which in spite of the electron beam welding
might occur within the region of the welding seam do

no longer act upon the finish machine cylinder tube

running or sliding surface. Furthermore the slot wiil

prevent metallic droplets which occur during the weld-
ing operation from reaching the running surface of the
cylinder tube. Finally, the slot forms a heat protection
or heat barrier relative to the welding seam so that the .
danger of forming tears will practically be avoided. “
It has been found advantageous so-to dimension the
slot that it will have an approximate depth of 6 millime-
ters and an approximate width of from 0.2 to 1 millime-
ter. For purposes of reducing the dead space as well as
avoiding carbon deposits, it is suggested according to a
further development of the invention to embed a metal-
lic Strlp in: the slot. ST T

- It 1s likewise: advantageous s0 to. arrange the con-
struction that the web of the cylinder tube which is
located ‘outside said ‘slot will project beyond the inner
web and with its inner surface will: seaiingly engage a
centering area around the cylinder head. In this way it
will be possible within the region of the welding seam to
sealingly introduce the-cylinder head into a vacuum
chamber. and to feed a heat carrier for preheating the
cylinder tube through the cylinder tube under normai
conditions during the welding. operatlon 'As heat car-
rier there may be employed a water or-air jet. Further-
more, the cylinder tube will be able to rest against the
cylinder head, and the stresses which occurred due to
the weldlng will not act'upon the finish machmed cylin-
der running surface. : T

In order to assure that the inner web can freely ex-
pand and 1s not exposed to axial forces, it is suggested
that between the end face of the inner web and the
cylinder head there remain a gap of approximately 0.1

- M.
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With reciprocable piston  internal combustion en-
gines, frequently cylinder liners are employed which
are inserted in dry condition into a mantle or with air
cooled internal combustion engines are also frequently
cast into the mantle. In this instance it is expedient that
the slot is arranged in the separating gap between the
mantle and the liner. | ~
Referring now to the drawing in detail, the structure
shown therein comprises a cylinder head 1 having cast
therein a turbulence chamber 2. The cylinder head 1 is
connected to the cylinder tube 3 by electron beam
welding. The cylinder tube 3 and the cylinder head 2.
are equipped with cooling fins 4. The welding seam 3

~ reaches from the outer circumference 6 to a slot 7
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which extends parallel to the cylinder axis and extends

over the circumference of the cylinder tube 3.
Accordmg to the embodiment of FIG. 2, a metal strip

8 is inserted into the slot 7. Furthermore, with this

"embodiment as well as with the embodiment according

to FIGS. 3 and 4, the web 9 of the cylinder tube 3,
which web is located outside the slot 7, is higher than
the inner web 10. Furthermore, the outer web 10 has its
inner surface 11 in close engagement with a centering
portion 12 of the cylinder head 1 whlch portion 12
extends all the way around.

- According to the embodiment of FIGS. 3 and 4, the
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cylinder tube comprises a liner and a mantle 14 which
may be connected to each other by any suitable known

casting method or by press or slide fit. In these in-

stances, the slot 7 is located in the separating gap 1§

- between the liner 13 and the mantle 14.
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It 1s, of course, to be understood that the present
invention is, by no means, limited to the specific show-
ing in the drawings, but also comprises any modiﬁea-
tions within the scope of the dppended cla:ms

What I claim is: S

1. In combination with a cylinder head tubular cylin-
der means having one end face electrobeam welded to
said cylinder head along a welding seam, said cylinder
means having an annular slot provided in said one end
portion of said tubular cylinder means to avoid surface
post-working and having its extension of:depth in the
longitudinal -direction of said tubular cylinder means,
- said welding scam extending from the outer circumfer-
ence of said tubular cylinder means to said slot.

2. A unit in combination according to claim 1, in
which said annular slot has its extension of depth sub-
stantially parallel to the Iongltudmal axis of said tubular
cy!mder means. T 5 |

3. A unitn cembmatmn aceordmg to clalm l whleh
includes a metal stripinserted in said slot..

4. In combination with a cylinder head, tubuldr cylm-
der means having one end face electrobeam welded to
said cylinder head along a welding seam, said cylinder
means having an annular slot provided in said one end
portion of said tubular cylinder means and having its
extension-of depth in the longitudinal direction of said

10

4

5. In combination with a cylinder head, tubular cylin-
dér 'means having one end face electrobeam welded to
said cylinder head along-a welding seam, said cylinder
means having an annular slot provided in said one end
portion of said tubular cylinder means and having its
extension of depth in the longitudinal direction of said
tubular cylinder means, said welding seam extending
from the outer circumference of said tubular cylinder
means to said slot, said slot having a depth of approxi-
mately 6mm and a width of from 0.2 to 1 mm.

6. In eombmdtlon with a cylinder head, tubular cyiin-

- der means having one end face eleetmbedm welded to
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tubular cylinder means, said welding seam extending

from the outer circumference of said. tubular cyhinder
means to said slot, said tubular cylmder means includ-
ing an outer mantle ‘and an inner lining inserted into
said outer mantle, said annular slo_t_b,e_mg_,provlded
alonng the plane along which said .mantle and lining
meet each other. h .
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said cylinder head along a welding seam, szid cylinder
means having an annular slot provided in said one end
portion of said tubular cylinder means and having its
extension of depth in the longitudinal direction of said
tubular cylinder means, said welding seam extending

from the outer circumference of said tubular cylinder
‘means to said slot, that portion of said cylinder head

which is adjacent said one end face of said tubular
cylinder means being provided with a centering por-
tion, and said slot dividing the adjacent end portion of
said tubular cylinder means into an inner web portion
and an outer web portion, said cuter web portion pro-

jecting beyond said inner web portion in the direction

toward said cylinder head and engaging said centering
portion. - |

7. A unit- accordmg to cla:m 6 in which between the
end face of said inner web portmn and the adjacent
cylinder head portion there is prowded a gap of ap-

proximately 0.1 mm. o
S . x E S x

_40"

60

65



	Front Page
	Drawings
	Specification
	Claims

